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© Chain tensloner apparatus. 

© A chain tensloner apparatus (10) which has a 
blade spring (48) received laterally into a slot (36,40) 
in the side of an elongated plastic shoe (26). A shoe 
mounting bracket (46) carries the shoe (26) and 
includes a side wall (56) which overlies the slot 
(36,40) to retain the blade spring (48) in position. 
One end (30) of the shoe (26) is pivotally connected 
to the bracket (46), and the opposite end (28) is 
retained in position and permitted to shift relative to 
the pivoted end (30) by a retaining tab (64) spaced 
outwardly of the side wall (56) of the bracket (46). 
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Background of the Invention 

The subject invention is directed toward the art 
of chain power drives and, more particularly, to a 
chain guide and tensioner apparatus useful in con- 
fined spaces for applying a tensioning force to a 
chain traveling therepast. 

Several prior art patents show chain tensioner 
devices that include a chain engaging shoe mem- 
ber formed from a plastic material with a metal 
spring or bracket incorporated therein to provide 
the shoe with the necessary resiliency and rigidity 
while taking advantage of the plastics low friction 
and good wear characteristics. For example, my 
prior U.S. Patent No. 4,921 ,472 discloses a chain 
tensioner wherein a blade spring is received in 
longitudinal passageways formed in a plastic shoe. 
The spring is retained in longitudinal position by 
internal shoulders in the passageways. Lateral posi- 
tioning and retention is achieved by cooperation 
between longitudinal slots in the ends of the spring 
and central internal walls in the passageways. 

One of the disadvantages present with my prior 
design, as well as other prior art designs, is that 
the necessary slots, holes, and the like formed in 
the spring for retention purposes weaken the spring 
and require increasing its overall dimensions to 
achieve the tensioning force required. Additionally, 
the manufacturing cost of the springs can increase 
significantly because of added processing steps 
needed to form the slots and openings. Likewise, 
the molding of the plastic shoe can require some- 
what complex molds because of the internal retain- 
ing walls and tabs. 

The above discussed factors can result in a 
chain tensioner that is somewhat more complex 
and expensive than is desirable. 

Summary of the Invention 

The subject invention provides a chain ten- 
sioner apparatus which overcomes the above-dis- 
cussed problems and is greatly simplified in con- 
struction. Chain tensioners formed in accordance 
with the invention are significantly simpler and less 
expensive than the prior designs. 

In accordance with the subject invention, a 
chain tensioner is provided which comprises an 
elongated shoe formed of a resinous plastic ma- 
terial and having first and second longitudinally 
spaced enlarged ends joined by a relatively narrow, 
resilient central body section. The shoe has a first 
exterior wall surface which extends the length 
thereof and is adapted to engage the chain to be 
tightened. Narrow slots extend laterally into the 
enlarged ends generally parallel to the first exterior 
wall surface. A blade spring having a length nearly 
as great as the shoe and terminating in first and 



second ends is received in the slot to extend 
longitudinally of the shoe generally parallel to the 
first exterior wail. A rigid metal support bracket is 
provided for mounting the shoe adjacent the chain 

5 to be tightened. The bracket has a side wall engag- 
ing a side of the shoe and overlying the slots for 
retaining the blade spring in the slots. 

In accordance with a more limited aspect of the 
invention, the bracket includes a tab portion which 

70 is spaced outwardly from the side wall for engaging 
the shoe and retaining it in engagement with the 
side wall while permitting free flexure and pivoting 
movement of the shoe. 

With the subject design, the slots can be sim- 

t5 pie open slots which extend laterally into the body 
of the shoe and terminate in bottom walls which 
are relatively thin. The spring blade can be a 
simple rectangular spring section with no end slots 
or holes for mounting since the bracket itself re- 

20 tains the spring in position in the slots. 

Preferably, the shoe has its first end pivotally 
connected to the bracket, and the second end 
retained in position by the bracket tab portion. This 
allows the shoe to have free flexure and maintain 

25 its position on the bracket. Additionally, it should 
be understood that the design allows the blade 
spring to have a width nearly as great as the shoe 
since the slots into which it is mounted can extend 
nearly completely through the shoe. 

30 The design in thus extremely simple, and the 
blade and the shoe are both relatively easy to 
manufacture and do not require special molds, 
dies, or additional stamping steps. 

As can be seen from the foregoing, a primary 

35 object of the invention is to provide an extremely 
simple chain tensioning apparatus which over- 
comes problems of the prior designs. 

A further object of the invention is the provision 
of a chain tensioning device wherein the blade 

40 spring can be a simple rectangular shape without 
slots or through openings. 

A further object of the invention is the provision 
of a chain tensioning design wherein the bracket 
which carries the tensioning shoe serves to main- 

45 tain the blade spring in position in the shoe. 

Brief Description of the Drawings 

The above and other objects and advantages 
50 will become apparent from the following description 
when read in conjunction with the accompanying 
drawings wherein: 

FIGURE 1 is a profile view of a chain drive 
mechanism having a tensioning apparatus 
55 formed in accordance with the invention; 

FIGURE 2 is a greatly enlarged profile view of 
the tensioning shoe and mounting bracket of the 
FIGURE 1 embodiment; 
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FIGURES 3 and 4 are cross-sectional views 
taken on lines 3-3 and 4-4, respectively, of FIG- 
URE 2; and, 

FIGURE 5 is an exploded pictorial view of the 
various components of the tensioning apparatus 
shown in FIGURE 2. 

Detailed Description of the Preferred Embodi- 
ment 

Referring more particularly to the drawings 
wherein the showings are for the purpose of illus- 
trating a preferred embodiment of the invention 
only, and not for the purpose of limiting same, 
FIGURE 1 shows the overall arrangement of an 
improved chain tensioning apparatus 10 associated 
with a conventional chain drive of the type often 
used on internal combustion engines for timing 
purposes. In the subject embodiment, the chain 
drive assembly 12 is illustrated as comprising a 
chain element 14 connected to drive between a 
pair of spaced sprockets 16 and 18 respectively 
mounted on shafts 20 and 22. The run 14a of the 
chain 14 is engaged by the tensioning assembly 10 
in a conventional manner which will subsequently 
be described in greater detail. For present pur- 
poses, however, attention is directed to FIGURES 2 
through 5 which illustrate in greater detail the var- 
ious construction and design features of the subject 
invention. 

As illustrated therein, the tensioning assembly 
10 comprises an elongated shoe member 26 which 
is formed of a suitable resinous plastic material, 
such as heat stabilized nylon or other engineering 
plastic, which has the necessary rigidity and load- 
carrying capabilities under elevated the tempera- 
tures that might be encountered in an engine envi- 
ronment. 

In the embodiment illustrated, the shoe 26 has 
enlarged end portions 28 and 30 that are joined by 
a relatively thin and flexible central section 32. A 
first exterior guide surface 34 extends the length of 
the lateral side of the body between the first end 
28 and the second end 30. Surface 34 is relatively 
flat and is adapted to engage and apply the neces- 
sary tension forces to the chain run 14a. The 
surface 34 is flat in its width direction, but is gently 
curved throughout the length as illustrated in FIG- 
URE 2. 

The enlarged first end 28 of the shoe 26 is 
provided with a laterally inwardly extending, rela- 
tively narrow slot 36 as shown. Slot 36 extends 
inwardly from one lateral side nearly completely 
through the width dimension of the end portion 28 
and is in alignment with a second exterior surface 
38 formed on the central body section 32. H should 
be noted that exterior surface 38 is generally par- 
allel to the first exterior guide surface 34. 



The second enlarged end portion 30 is likewise 
provided with a relatively narrow, laterally inwardly 
extending slot 40 which is also aligned with the 
surface 38 and the opposite end slot 36. Slot 40, 

5 like slot 36, extends inwardly substantially the full 
width of the shoe 26. As can be seen from FIG- 
URES 3 and 4, the slots 36 and 40 terminate 
adjacent a bottom wall 42 which is relatively thin. 
As best illustrated in FIGURES 2 and 4, the 

w enlarged second end 30 of the shoe 26 also in- 
cludes a transversely extending through opening 
44 which provides means for mounting the shoe to 
an associated mounting bracket 46. The actual 
relationship between the shoe end the bracket 46 

75 will subsequently be described in some detail; 
however for the present, it should be noted that the 
assembly further includes a blade spring member 
48 which is of a generally rectangular configuration 
(see FIGURE 5) with a length only slightly less than 

20 the overall Length of the shoe 26. The width of the 
blade spring 48 is only slightly less than the total 
width of the shoe 26. The spring 48 functions to 
provide the necessary longitudinal flexibility and 
lateral rigidity required for the shoe 26. The spring 

25 28 of the subject embodiment is received laterally 
into the shoe 26 with its respective first and second 
ends 50, 52 received in the slots 36, 40 of the first 
and second ends 28, 30 of the shoe 26. The 
relative sizes of the slots 36 and 40 compared to 

30 the spring 48 are such as to allow the spring to 
completely fill the slots in their lateral depth direc- 
tion as illustrated in FIGURES 3 and 4. The spring 
is thus basically a full width spring with no slots or 
mounting openings formed therein. It can have, as 

35 shown, a simple rectangular configuration of uni- 
form width throughout its length. Additionally, as 
can be seen, the slots 36. 40 are simple slots with 
no complex internal shoulders, walls, tabs, or the 
like. 

40 Spring 48 is retained in position in the shoe 26 

by the previously-mentioned mounting bracket 46. 
As. shown, the mounting bracket 46 includes a 
lateral side wall 56 that overlies the open side of 
the slots 36, 40. The shoe 26 is retained in position 

45 on the bracket 46 by having its second end 30 
pivotally connected to the bracket 46 by a trans- 
versely extending pin 58 which passes through 
opening 44 into connection in a suitable opening 
60 formed as shown on bracket 46. 

50 A suitable strengthening flange 62 extends 
across the entire width of the bracket 46 closely 
adjacent the shoe 26. At the left-hand end of flange 
62 (as viewed in FIGURE 5), there is a laterally 
extending retaining tab means 64. The retaining tab 

55 means 64 is spaced outwardly from the side wall 
56 a distance such that it engages the upper sur- 
face 68 of the enlarged end 28 of shoe 26. The tab 
retaining means 64 thus acts to retain the shoe 26 
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in proper lateral relationship with the bracket 46 
while permitting limited pivoting movement about 
pin 58. Additionally, the shoe 26 can flex, and the 
distance between the enlarged ends 28 and 30 
change as necessary during the lateral flexure of 
the shoe 26. 

As can be appreciated, the bracket 46 can be 
mounted relative to the chain drive in any conve- 
nient manner. In the subject embodiment, it is 
mounted by being carried on suitable bolts or 
studs 70 connected to on associated support struc- 
ture, not shown. 

The design described has numerous advan- 
tages previously discussed. It is important to note, 
however, that there are no special requirements to 
maintain the spring in its full operative position 
within the shoe 26. This is accomplished simply by 
the relationship between the shoe and the mount- 
ing bracket, and the spring is thus firmly held in 
position, and both the spring and the associated 
shoe are extremely simple, easily manufactured 
elements. Additionally, the loading of the spring 
into the shoe can take place simply and without 
special tools or mounting or assembly jigs and 
fixtures. 

The invention has been described with refer- 
ence to the preferred embodiment. Obviously, 
modifications and alterations will occur to others 
upon a reading and understanding of this specifica- 
tion. It is intended to include all such modifications 
and alterations insofar as they come within the 
scope of the appended claims or the equivalents 
thereof. 

Claims 

1. A chain tensioner comprising: 

an elongated shoe having first and second 
longitudinally spaced enlarged ends joined by 
a central body section, the shoe being formed 
of a synthetic plastic and having a first exterior 
wall surface extending the length thereof 
adapted to engage the chain to be tensioned. 
narrow slots extending laterally into the en- 
larged ends generally parallel to the first ex- 
terior wall surface; 

a blade spring having a length nearly as 
great as the shoe and terminating in first and 
second ends received respectively in the slots 
in the first and second ends of the shoe to 
extend longitudinally of the shoe generally par- 
allel to the first exterior wall; and, 

a rigid metal support bracket for mounting 
the shoe adjacent the chain to be tightened, 
the bracket having a side wall engaging a aide 
of the shoe and overlying the slots for retaining 
the blade spring in the slots. 



2. The chain tensioner as defined in claim 1 
wherein the bracket includes a tab portion 
spaced outwardly from the side wall for retain- 
ing the shoe in engagement with the side wall 

5 while permitting flexure of the shoe. 

3. The chain tensioner as defined in claim 1 
wherein the shoe has its first end pivotally 
connected to the bracket. 

ro 

4. The chain tensioner as defined in claim 3 
wherein the shoe has its second end retained 
in position adjacent the side wall of the bracket 
by a retaining means which allows longitudinal 

T5 shifting of the second end relative to the first 

end. 

5. The chain tensioner as defined in claim 4 
wherein the retaining means comprises a tab- 

20 like extension on the bracket spaced from the 
side wall and engaging the shoe. 

6. The chain tensioner as defined in claim 1 
wherein the blade spring has a generally rec- 

25 tangular configuration. 

7. The chain tensioner as defined in claim 1 
wherein the narrow slots extend into the first 
and second ends to a depth nearly equal to 

30 the width of the first exterior wall surface. 

a The chain tensioner as defined in claim 1 
wherein the central body section of the shoe 
has a second exterior surface generally parallel 
35 to the first exterior surface, the second exterior 

surface aligned with the slots. 

9. The chain tensioner as defined in claim 8 
wherein the blade spring has a middle portion 

40 between the first and second ends, the middle 
portion engaging the second exterior surface of 
the shoe. 

10. A chain tensioner comprising: 

45 an elongated shoe formed of a resinous 

plastic having first and second longitudinally 
spaced enlarged ends joined by a central body 
section, the shoe having a first exterior wall 
surface extending the length thereof adapted 

so to engage the chain to be tensioned, narrow 
slots extending laterally into the enlarged ends 
generally parallel to the first exterior wall sur- 
face; 

a generally rectangular blade spring hav- 
55 ing a length nearly as great as the shoe and 

terminating in first and second ends received 
respectively in the slots in the first and second 
ends of the shoe to extend longitudinally of the 
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shoe generally parallel to the first exterior wail; 
and 

a rigid metal support bracket for mounting 
the shoe adjacent the chain to he tightened, 
the bracket having a side wall engaging a side 5 
of the shoe and overlying the clots for retaining 
the blade spring in the slots, and retaining 
means for retaining the shoe on the bracket 
while permitting free flexure of the shoe rela- 
tive thereto. w 

11. The chain tensioner as defined in claim 10 
wherein the retaining means includes a tab 
portion spaced outwardly from the side wail. 

15 

12. The chain tensioner as defined in claim 10 
wherein the shoe has its first end pivotaJly 
connected to the bracket 

13. A chain tensioner comprising: 20 

an elongated shoe having first and second 
longitudinally spaced enlarged ends joined by 
a central body section, the shoe being formed 
of a synthetic plastic and having a first exterior 
wall surface extending the length thereof 25 
adapted to engage the change to be tension- 
ed, narrow slots extending laterally into the 
enlarged ends generally parallel to the first 
exterior wall surface; 

a blade spring having a length nearly as 30 
great as the shoe and terminating in first and 
second ends received respectively in the slots 
in the first and second ends of the shoe to 
extend longitudinally of the shoe generally par- 
allel to the first exterior wall; 35 

a rigid metal support bracket for mounting 
the shoe adjacent the chain to be tightened; 
and, 

means adjacent a side of the shoe for 
overlying the blade spring on the side of the 40 
slots for retaining the blade spring in the slots. 

14. The chain tensioner as defined in claim -13 
wherein the said means adjacent a side of the 
shoe is a portion of the support bracket. 45 

15. The chain tensioner as defined in claim 13 
wherein the said means adjacent a side of the 
shoe comprised a wall of the support bracket. 
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ABSTRACT: 

A chain tensioner apparatus (10) which has a blade spring (48) received 
laterally into a slot (36,40) in the side of an elongated plastic shoe (26). A 
shoe mounting bracket (46) carries the shoe (26) and includes a side wall (56) 
which overlies the slot (36,40) to retain the blade spring (48) in position. 
One end (30) of the shoe (26) is pivotally connected to the bracket (46), and 
the opposite end (28) is retained in position and permitted to shift relative 
to the pivoted end (30) by a retaining tab (64) spaced outwardly of the side 
wall (561 of the bracket (46). <IMAGE> 
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Abstract Text - FPAR (1): 

A chain tensioner apparatus (10) which has a blade spring (48) received 
laterally into a slot (36,40) in the side of an elongated plastic shoe (26). A 
shoe mounting bracket (46) carries the shoe (26) and includes a side wall (56) 
which overlies the slot (36,40) to retain the blade spring (48) in position. 
One end (30) of the shoe (26) is pivotally connected to the bracket (46), and 
the, opposite end (28) is retained in position and permitted to shift relative 
to the pivoted end (30) by a retaining tab (64) spaced outwardly of the side 
wall (56) of the bracket (46). <IMAGE> 
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